Background Many theories have been proposed to explain the high levels of 'excess' mortality (i.e. higher mortality over and above that explained by differences in socio-economic circumstances) shown in Scotland-and, especially, in its largest city, Glasgow-compared with elsewhere in the UK. One such proposal relates to differences in optimism, given previously reported evidence of the health benefits of an optimistic outlook.
Introduction Excess mortality in Scotland and Glasgow
Despite the important, and well-established, link between poverty and poor health, previous research has shown that there is an 'excess' level of mortality in Scotland compared with other parts of the UK: that is, higher mortality over and above that explained by higher levels of poverty and deprivation. 1 -9 This excess has been shown to be ubiquitous in Scotland, but greatest in and around Glasgow and the West Central Scotland conurbation. For example, one study showed that after adjustment for area deprivation, premature mortality (under 65 years) in Glasgow was 30% higher than Liverpool and Manchester-cities with similar histories of industrialization, deindustrialization and associated deprivation. Deaths at all ages were almost 15% higher. 4, 5 This city excess was shown across the whole population (including among those living in non-deprived neighbourhoods), and is increasing over time. Similar levels of excess for Scotland have been shown in analyses based on individual socio-economic status (rather than area deprivation) 2, 3 and when controlling for a range of biological and behavioural risk factors. 8, 10 Many theories have been proposed to explain the excess seen in Glasgow compared with Liverpool and Manchester (and in Scotland compared with the rest of the UK). 11, 12 These have included topics as diverse as political impacts, the effects of climate, genetics and more negative childhood environments. One such suggestion is that there are differences in the psychological outlook of the population, specifically that people in Glasgow may be associated with lower levels of optimism, which would influence health behaviours and choices and, therefore, ultimately health outcomes. This is based on evidence from a number of studies which have highlighted the health benefits of an optimistic outlook. 13 -16 The aim of this study was to establish whether there was any evidence of lower optimism among the population of Glasgow in comparison with those in Liverpool and Manchester which might support this suggestion.
Methods

Population survey
A representative survey of the adult population of Glasgow, Liverpool and Manchester was carried out in 2011. Full details of the survey design and implementation are available elsewhere. 17, 18 In brief, a stratified clustered random probability sample design was employed, from which face-to-face 'in home' household interviews were undertaken for a representative sample of more than 3700 adults (over 1200 in each city). The response rate was 55% (comparable with that obtained for many contemporary national population surveys), ranging from 53% in Manchester to 58% in Glasgow (the rate for Liverpool was 55%), and from 53% in the least deprived areas of the three cities to 58% in the most deprived areas. Data were weighted to ensure they were as representative of the households and cities as possible: the weighting adjusted for differential response by deprivation decile and 'up-weighted' multiple households, large households, younger ages and men to adjust for the lower probability of sampling in the former two and the lower response rates in the latter two. Representativeness was further assessed by means of comparisons with a range of other survey and administrative data. 17 Optimism was measured using the Life Orientation Test (Revised) (LOT-R), 19 deemed to be a 'highly reliable and valid measure of generalized optimism' and 'the best measure of optimism'. 20 The LOT-R scale is made up of 10 statements against which respondents' level of agreement (from 'strongly disagree' to 'strongly agree') is recorded. Four of the statements are 'dummy' statements (or 'fillers') and are excluded from the overall score. Thus, the minimum score that can be calculated is 0 (representing extreme pessimism) and the maximum is 24 (representing extreme optimism). In calculating the total score for each question, negatively worded statements (e.g. 'if something can go wrong for me it will') are reverse-coded (i.e. 'strongly agree' is coded as 0 rather than 4) to ensure higher scores represent higher levels of optimism.
The survey was approved by the University of Glasgow Medical Faculty Ethics Committee ( project reference no. zFM06910).
Statistical analyses
LOT-R scores between the cities were compared, while adjusting for the different characteristics of the samples, by means of multiple linear regression models. The dependent variable was the LOT-R score, and the independent variables were the city of residence (Glasgow, Liverpool or Manchester) plus age (as a categorical variable to allow for non-linearity), gender, ethnicity, social class (measured by 'social grade', the socio-economic classification used by the Market Research and Marketing Industries and in analyses of UK Census data), area deprivation (a comparable measure of 'income deprivation' created for previous research in Glasgow, Liverpool and Manchester 4,5 ), educational attainment, employment status, marital status and length of residence in the city. (The latter was a crude estimate derived from other survey variables. No specific question on length of residence in the city was included in the survey. Thus, a crude measure of likely length of residence was derived from other available information: respondents were asked how long they had lived in their neighbourhood (with options ranging from 'under 6 months' to 'over 5 years'), and those who lived through the 1980s (i.e. were aged at least 36 at the time of the survey) were additionally asked in which city they were resident for most of that decade. From those two questions, respondents were categorized as being 'Possibly long-term resident' (based on either being resident in their neighbourhood for 5 years or more, or having been in the same city in the 1980s) or 'length of residence in city unknown'.) From the data collected in the survey, these were deemed the most relevant sample characteristics to include in the models in terms of their potential influence on both health status, and possible predictors of health status such as optimism. These variables are listed and defined in Table 1 . Note that social grades 'A' and 'B' were combined into one single category because of the very small number of respondents in each city classed as grade 'A'. Models (run using SPSS statistical software) were built incrementally, but only significant (P , 0.05) variables were included in the final models.
Models were run using both weighted and unweighted data. The results of the former are reported here (there were very little differences between the coefficients obtained for the overall city differences-the main focus of the analysesin the two sets of models). The accuracy and 'robustness' of the models (including the need to ensure that key assumptions were met) were checked by means of a range of tests and analyses such as: examination of the value of R 2 and adjusted R 2 statistics, and the value and significance of the F ratio statistic in the analysis of variance, to check the fit of the models; examination of histograms and normal probability plots of residuals to check the assumption of normally distributed errors; as well as checks for co-linearity among independent variables, homoscedasticity, the independent errors assumption (for unweighted models only), and for any cases exerting undue influence in the models. Two-way interactions between the independent variables (excluding city) were tested for in development of the models: although some were identified (significant at P , 0.05) (e.g. age -gender, age-social class), they did not alter the coefficients of the overall city differences (the main focus of all the analyses), nor did they increase the amount of variation explained in the models by any great extent, and so are not reported here.
Missing data were negligible, thus no imputation was required for the modelling analyses: Table 2 lists, by city, the weighted counts and percentages for each variable category.
As a number of commentators argue for the need for multilevel modelling to explore and distinguish between individual and area influences on health, 21 -23 the final model was also run as a multilevel linear regression model using MLwiN software (version 2.26). There were two levels: the individual (i.e. the survey respondents) and the neighbourhood (the survey sampling points with an average population size of 300 people 17 ).
Results
Unadjusted analyses showed that LOT-R scores were similar in Glasgow and Liverpool (mean score (standard deviation) of 14.7 (4.0) for both), but lower in Manchester (13.9 (3.8)), a consistent pattern across all strata of gender, age (for which a u-shape distribution was evident, with higher optimism among younger and older groups compared with the middle aged), area deprivation (data not shown) and social class (for which the predicted gradient (optimism increasing with social status) was evident in all three cities-see Fig. 1 ).
The results of the multiple regression analyses were similar to the unadjusted differences between the cities. Table 3 shows that after adjustment for all differences in the characteristics of the samples, the Manchester sample was associated with a score 0.85 lower than the fully adjusted mean score for the Glasgow sample (regression coefficient: 20.85 (95% CI: 21.14 to 20.56); the mean score for the Liverpool sample was not markedly different to that of Glasgow's sample . The modelling analyses also showed expected associations between levels of optimism and some of the independent variables included in the models: for example, higher optimism among those living in less deprived areas (compared with those in the most deprived areas) and among those with higher educational qualifications (compared with those with none), and lower optimism among those of low social grade compared with those of highest, and those not working (through unemployment, being sick or looking after home and family) compared with those who were working. There was no real difference between the results of the above model and similar analyses based on multilevel modelling methodology. This was true generally (e.g. the amount of variation explained by the model), and in particular in terms of the regression coefficients for the cities (the main focus of the analyses) and associated P values: in the multilevel modelling analysis, the regression coefficients for Liverpool and Manchester were, respectively, 20.21 (95% CI 20.67 to 0.15) and 20.80 (21.27 to 20.42).
Discussion
Main finding of this study Based on these analyses, there is no evidence that Glasgow's population has lower levels of optimism compared with those living in the two English cities. The mean LOT-R score among the Glasgow sample was very similar to that of the Liverpool sample, and higher than that of Manchester. Although based on cross-sectional survey data which do not allow any measure of impact on subsequent levels mortality, the results nonetheless suggest that it is unlikely that differences in optimism play a part in explaining the excess mortality recorded in the Glasgow compared with the two English cities.
What is already known on this topic
Excess mortality has been shown for Scotland (and particular parts of Scotland) compared with England & Wales in a large number of studies. This includes evidence from surveys with similar response rates to those obtained in the present study 10 (demonstrating that populations at risk of higher rates of mortality have been shown to be included within, not excluded from, these types of surveys).
A number of studies have highlighted the health benefits of an optimistic outlook 13 -16 and, more generally, of 'positive psychological wellbeing'. 24, 25 For example, a 2012 review suggested that such a positive psychological outlook 'protects consistently against cardiovascular disease (CVD), independently of traditional risk factors . . . [being] positively associated with restorative health behaviours . . . and inversely associated with deteriorative health behaviours'. 26 In the same review, optimism in particular was highlighted as a factor in reducing risk of CVD, and a separate 'meta-analytic' review in 2009 of optimism and physical health (including studies of mortality, CVD, cancer outcomes and immune function) concluded that 'optimism is a significant predictor of positive physical health outcomes'. 27 In terms of the specific measure used in the analyses, there are different ways of measuring optimism, and different survey scales have been developed. However, the most commonly used 27 is probably the LOT, or, as used here, its shorter, revised version, the LOT-R. 19 Both have been independently assessed as good measures of optimism, and the shorter, revised version especially so. 19, 20, 28, 29 The same meta-analytic review cited above calculated effect sizes for 84 studies of optimism and health, the vast majority of which measured optimism by means of the LOT (36) or the LOT-R (30). The effect size for those studies was shown to be in the 'small to moderate range'. 27 Although there have been criticisms of the LOT-R scale, for example in relation to it being a general, 'context-free', measure (whereas context-specific measures may be more appropriate in some settings), 20, 30 and in terms of whether it captures just one dimension of psychological outlook (optimism alone) or two dimensions (optimism and its opposite, pessimism), 31 its advantages have generally been perceived to outweigh its disadvantages (and in relation to the latter criticism, studies in 2006 and 2012 concluded that the LOT-R accurately captures both dimensions, optimism and pessimism 29, 32 ). To the authors' knowledge, no directly relevant (e.g. population-level data for Scotland/ England, or for the three cities) LOT-R data are available for comparison with the results presented in this study.
ALWAYS LOOKING ON THE BRIGHT SIDE OF LIFE?
What this study adds
This is the first time LOT-R has been used to assess levels of optimism across the whole populations of these three postindustrial UK cities. The analyses were based on a survey the response rate for which was far better than that achieved in many other local, 33,34 regional 35 -37 and even national 38, 39 surveys, and-as discussed elsewhere 17 -this relatively high rate was obtained across all neighbourhood types (deprived and non-deprived) in all three cities. The data have been shown to be broadly representative of the cities' populations, while all the analyses that were undertaken entailed a multiple regression modelling component, ensuring that any reported differences between the cities were independent of the characteristics of the survey samples.
In undertaking this study, this is also the first time that empirical data have been available with which to assess the suggestion that differences in levels of optimism among Scottish populations may play a part in the country's (and, in particular, its largest city's) levels of unexplained higher mortality. The results suggest it is an unlikely hypothesis, and this implausibility is reinforced by the results of other analyses of 'psychological outlook' (relating to time and risk preferences, aspirations, hedonism, self-efficacy, meaningfulness of life) which, similarly, did not show Glasgow's population to be characterized by a more adverse, or potentially more healthdamaging, outlook compared with those in Liverpool and Manchester. 17 The differences in levels of optimism by age echoes other analyses of optimism and other psychological aspects (e.g. happiness) across the life-course. 40 The analyses also confirm that the previously noted relationship between optimism and socio-economic status 41 holds within these UK settings. Of course, the analyses also beg questions relating to the proven relationship between LOT-R and health outcomes, the similar or, in the case of the comparison with Manchester, relatively higher optimism scores associated with the Glasgow sample, and whole population-level differences in mortality between the cities. This may relate to the criticism of LOT-R as a 'context-free' measure (discussed above) and, thus, one prone to the influence of demographic, socio-economic or cultural differences between populations (as has been shown in relation to self-reporting of general health status between different populations (including within the UK) 42 -44 ). However, this would require further research.
Limitations of this study
As stated, the analyses have been based on cross-sectional survey data which do not, therefore, allow any measure of impact, or otherwise, on individuals' subsequent mortality (an important component of the original hypothesis). Any population survey, especially one based on such a sample size and with an overall 55% response rate, is unlikely to be entirely representative of its target population: we have to be aware that it is probable that not all sections of society are represented within the collected data. That said, however, with similar response rates achieved across the three cities, an identical sampling methodology employed in each, and statistical adjustment made for differences in the characteristics of the samples by means of multiple regression, it is unlikely that this impacted on any of the analyses presented here.
Conclusions
The reasons for high levels of 'excess' mortality in Scotland (and particularly in Glasgow) remain unclear. However, from the evidence presented here, differences in 'psychological outlook' such as optimism appear to be an unlikely explanation. The ongoing research into this phenomenon should focus on other, more plausible, potential explanations. These are likely to include underlying vulnerabilities in the Scottish population ALWAYS LOOKING ON THE BRIGHT SIDE OF LIFE?
and inadequate measurement of the lived experience of poverty and deprivation in and around Scotland's largest city.
